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signed 


std_logic_arith 


CONV UNSIGNED 


std_ulogic 


std_logic_arith 


CONV^UNSIGNED 


signed 


n a t u a 1 


numeric_std 


TO.SIGNED 


integer 


std_logic_arith 


CONV_SIGNED 


unsigned 


std_iogic__arith 


CONV_SIGNED 


9td„ulogic 


std_logic_arith 


CONV_SIGNED 



[0 0 5 6] 



[2 - 20 fitiifflf^i/- h zm^f=.miEmmz^^x 

[0 0 5 7] 
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monmrnm?' i^mw. <?> ^ * ^ * ic & & @ s^ie & *? 
&^wsri:4<, a»[^i3S©HDL^cJ3v^Tlaa&»tf±(^>lfflHS:^l:3■&sr 

[0 0 5 8] 

7Xit, 0 3 iC^-TJ:e){C, -g-M^^IfJ^>^l/- h 5 1 tC-£**l& ; P*&3g'x- 
>-7\s-h5 1 a, % s wi'ryzrv- h 5 1 b £ J: tf^jt^/h*^;!/-^/ 5 1 d £ 
3K*a», rtl?3(Df>^U-h5 1 a, 5 1 b ^^jSC^/hjSC^;!/-^ 5 1 d IC 

aiiKLTv^sfirm&^xy ^rs. fit, ais«micsw«sa>4j±, ^t&^ 

[0 0 5 9] 

IStffi^l 3 &Cj;oTVerilog-HD LOf »SSf i*; ? & 
IE*MWg*fcfiJ#Sl 7tCj:oT, ^*&S-t->^U- h 5 1 a <fc i&IH 1 > 
l/-h5 1 b&MV^t, flCHDL, «AfcfVHD L ©^fa®-^ x y * ftt> 
tlS. 3<7>£l£, ^fg^>^l/- t> 5 1 afCtt, ^g|ortgffi(D^>S-a-f§ (HD 

l) ©^jftsgtf^Tjtis • a»atiTfe»j, h 5 1 b tc«, mm 

BflBttco&s-S-IS'CHD L) ri:{c«MBTIB«iSB^ife^*y h£#g# • 
[0 0 6 0] 

03 lC^#»JC^^Verilog-HD LKliSHD LSB&2 AJCJ3V*T, "in" 
^ "out" Verilog-HDLT'M^-£t^*y N ife LX&m«SmZ3b&1fi* 
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VHDLT?& : P*&3g£:fcoTV^fc«>, VHDLT'H "in" ^ "out" 

m^-£;&£fEM "in" J$> "out" flliE-*f*Mttffi#® 1 7{CJ: 

5 1 clC^oT. $r£&£^#J (£fff) hit "in_l" *J> "ou 

t_i" a s. 

[0 0 6 1] 

^iTf^3 4xfe«ffeJ&i:^J "in_l M ^ "out_l" li, V^tl^ HDLfH 
AJC#^E't«jS:^JhM«L«;VxrLr.-^^^:^J'Tffe»J, Verilog 
-HD L^VHD Lm^tUCfeV^^SSH^^* y h 45 £ L Z@zm »Tfg& =fc (D 

fit, "in" ^ "out" ^jEI&H D LfE«E 2 B iCfeV^T, ^tl^tl "in_ 
l" ^ "out_i" lz&m#llzU£1&jL*>ti. £?>&c, -e<Z)^iEflfm©ff*tctt, n 

[0 0 6 2] 

#I^LtfVerilog-HDLK:J:SHD L|aafi2 AlCfeV^T, **;^(f© 
i?hLT "a _ _b" (®3#M) «*> "$" SrftM-TSrfctt, Verilog-HDL 
©mag&faKteatjRLT^J&V^ V H D L COWloM^ItC^^ LT V^<5„ ^-<Z)£ 
#K HD LfH«£2 A&Veril og- HDL^^VHD L JClEift Lfcli^lCX^-jtf 

#§£t£%(Z>£M!l£*i££>-e, &sEttMmm£iE^m 1 8 te, 

®3 {CfcVAT, HDLgai4 2 ACD^t^J "a_ _b" ^iE^HDLfHM2B 
T*tt, «ffc*iC^J "a_b" &Cftlfr|ftfC«£#lx.'b*U £<bfC, *<DmsEmffi<D 
ff5fcic, =i* > h#^H2 0 fci: y, ^iEn^>h u //miE n ##^3 ft*. 
[0 0 6 3] 

3£iC, Verilog-HD LT'li, r;i/7 7^f h©*i?i:/J>i?S:Eg!lbt 
tMt5^ VHDLtil 7^77^*; h<2*:£^h/h:£^£|Eg!JL&^T^ 
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wtf>fc#), Verilog-HD LlCj:£HD LfE«£2 AlCfcV^T, ±SC^t. 
/hrfiC^fctfzB&LTV^S*-^, f©HD LfBS& 2 A & Verilog-HD Lfr&VH 
D LlCfg&Lfc*-£, aSL&JB^TUi: 5. 0 3 {C^"t H D LfBi& 2 A ICfc V*T 

"a" £ "A" fcttEMUT&M3*vr^*#, VHDLTH dtl^©^ " 
a" fcitf "A" &|SS!l-rSii:*<Tf^-r«aS:JB<3iiJC**o 

[0 0 6 4] 

fit, H D L g if iEgS 1 T' li, Verilog-HD L£VHD 

*^&|ESaLTIBi*a*lfeB-t8»;©-*f©SC^J "A" £ "a" <D?%<D-?j 
(ritli "A" ) ^ZE*f^*^{cm-r-5®mi:bT^m$4x, Sfcjc, 

[0 0 6 5] 

L/T, H D LfEM 2 A(DJC^ "A" Ji, -fgiE^H D LfHM 2 B IC jSV^T, ff 

fcj&^^j "A_r (cgm^fctt^m^bti, se>tc *©«iEfirm©^tc, 

{ _ „ A „ & « A _ 1 - (cg£#l;i£3£{C J: y, Verilog-HD LSCfcV^^VH 
[0 0 6 6] 

3£fc, 7;i/7 7^y h<Z)*:£^i:/h:£^£IKSrjL&vwHD LT*iBS&2*i£:H 
D LfHjfiS^x'i/ ^-r*»-&iCtt, *£^fc/Jvfc^&EarjLT«JB*-& Verilog 
-HDMC3C&'rS«rtBttS:#JiU & iE*f«l«ttffi#S 1 7i:ioT, HD 

l tai&tf) ic^j tc « ^ s ^ j: tF/h © e> -fe © - * miEttmmm jc *f 
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[0 0 6 7] 

VHDLT^t MjL&mtt "b" >L "B" £ £ R-©*^* t. L XM V % O 
Verilog-HD LT'tt, ift&CDSg^ife "b" £ "B" £ fcMfc-SSi^i&i: 
LTI£';&e>£#>, MSL£J9< 3£IC&£#, #*«Jffitf> H D L gi&f^iE^* 
_h«E©r^<, VHD MC i5HD LfH«E2 AtCfe^S X^^T/h* 
^t»L<l±^:^fCJK-Sn, ±i£tf>^£t%£T "b" *>L<tt "B" JCg£ 

[0 0 6 8] 
[0 0 6 9] 

itJC^y^ls- h 5 2 a femmitJC^T-yJls- b 5 2 a 

T, HDLffii42 A©ftMilJt^S:ft«LTVNSfiSrm&^3:y ^"T*. fit 

. ^S? a. ^M^, ^>*#>:*£r, =r>#- 

M£SiL;fc^£^fr:$c^?(J (^str) £ttr£ffc;i/-;i/ 5 2 b (c^oT gifrifttc^ 

[0 0 7 0] 

^M^it^^hbTM^^ w $" , z&mzn&mmmitj: 

^y?ls- b 5 2 a &JB^S~ HX% «iE^*fP^ffl#® 1 7 JC j: *J., A# 
Verilog-HDL7?8B3*StlfcHDL3aj*2 AtfT "$" , jWeJBStlt 
V*S«ffi#&Sfr£^;fr#^xy BI4 iZjrftMXte. -iy 
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1 8#V Jl-Jb 5 2 b (IIT'ii "prefix: X;" ) tC^oT, H D LIS 

tit, **xi" &si8f^ < r* 0 

[0 0 7 1 ] 

f IT, HDLIBM2 A<Djt^ tt, f^lE^H D LfBxE 2 B {CfcV^T, §T 

fcfczfc^J "XI" Jcei&W»ciBSil^.&ti, ££&c, *<z>£lEffffi0><ff5lUc, 
£*UC<fc U, ffiIA«««©l8ff-#JCj: »; HD LIB«£2 A &tfMS: Ufc«-&tCffr£ 

[0 0 7 2] 

HDL|Ba*2 A*«ajR©Pg®^e>#^;3tlTV^S«^ (fl^«0 5#B8) , # 
=feff J&oT^U**^, ISft#7b^^^Cli5t^ LTV^VN^tlIS&i: L-T^jg 
[0 0 7 3] 

Verilog-HDLJi, ^fB^(Z)#l&tfffr^£ 4x£mMT*&£ 
Veri log-H D L IC J: S H D LfBizE^Cli, ±j&<£> J: 3 ^sSB^IHJ*©^— 

^^MM©7t*^CT'^Sf£W^-gC©^v^0^^fBM$:^f^ofe^^« : ^ 
[0 0 7 4] 

fit', *HM(Z)HDL@ifiEiSlT'tt, 
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-5 (Hf7#M) o 

*tt^ftPMtit*-r>7 r l/-- h 5 3 lc£ttSteIE3iB(j5 3 a~ 
53di: U£lt5. 
[0 0 7 5] 

HDLga&&ja*3MR<8i«Sfc*3VNT#^aM (rf<-h£fa*£) 
it, miEMmmmmjE^m 1 8 ic £ y , fcffi$*ifcffffic;j5ws«^saa&#, 

MX&fe«fct5«iE«S!f 5 3 a~5 3 d WiJ'FiNS (IM«?8^>:7U 

-h5 3) izm^g. ^^^a(©PBJi©^T^cfev^T-st*fcttiK-Lfcia3*tca» 

[0 0 7 6] 

Verilog-HD L{C J:5HD L3B&2 ATftt, -f >X§P 
tc, *teM©Ti£lg»«^££3E&**&£W:&v*. UfrU Verilog-HDL 

&^>*#>:*ffiCSB&*$fcV^felEgiS!l5 3 a (verilog inst 
ance port: adjust to module port;) PiMfit^-r" > ^ — h 5 3 (CMffifft^S 

[0 0 7 7] 

H5 IZB-THD LIHM2 A-eti, T&PgJltC V^SB^ i: LTs,t,u,v©4 
HDLI3I2A&HDL gKf^iE^fi 1 JCA^i-^il, HD L fEM 2 A <7M > 
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zy^mz&tfzmmm "ins(.s(a),.t(b),.u(c)r ^iei& h d l tB«B 2 

BKfc^T, £3£^&&^.5iE*S "ins(.s(a) ,.t(b) ,.u(c) ,.v())" IZ&MW 
jEn*>h "//f^IE" #tf#£n£o 3*UCJ:U> H D LfH«& 2 A tf*(D4 y 7*$ 
53 h#T*££«7b\ Verilog-HD Lfr£ VHD L /\©^fC &*fj£-r £ 3 £ 
[0 0 7 8] 

06 tC^t-TVerilog-HD L IC <fc £ H D LfB*B2 AT'te, T&PgJff fC £ V^T ffi 
*uli2tf^yh [0:1] T*&£ 3 £ #fBj££ tlT V*&#, _t&PgJST' lim;fr u IC 

[0 0 7 9] 

^^-^©fcfy hffilC-^t>-ft-&i:V>'5^iE^IfJ5 3 b (bundle portradjust t 
o lower module) pgjgfif ft^- > ^ 1/ - h 5 3 \Z W(f ft £ L TJtil • 3ft L 
Tfctttf, EI 6 IZtt;~?H D LfH^E 2 A It, >f >*8PCfcttS±ffilMf0>kr 
>y h 46 © f £ T& m JSOfcfy h ipl© IBM tc H D LfBi& 2 B tc, gffr 

2 >y h©e>*> l \Zv ^*«Sv^Tv^sz: i:^9!fltfl;$ti* 0 

[0 0 8 0] 

3*1 [wire [0:1] d;] , d © 2 fcf y h © 3 *> 0— 2r#fe# c JC#J »J mx £ 
ftSfcfcfclC [assign c = d [0] ;] , d u fctfjtfjStfW" ^tlT 

Cins(.s(a),.t(b),.u(d))] 0 

[0 0 8 1] 

ffliMMM&^J'DV HD L IC J: -5 H D L IBM 2 AfCfc V»T ilfePgif© 3 



2 8 



t&$E# 2001-3072257 



#2001—189337 

^©tf- h£V©fBM##B&2*lTV>3 0 
[0 0 8 2] 

J^r-nR— V (D^T&lZ^fot %> t. VO^jEMI'J 5 3 c (component port:complem 
ent to entity) pgjg fit > ^ h 5 3 IC^fiNg £ Ittl • ^ L 
T^tttf, 0 7 (CifHD LIHM2 A IC &tf £#B&g3M "port(S,T:in std_logi 
c;U:out std_logic" ^ "port map(S=>A,T=>B,U=>C) " # % f^iE^ HDL fBx& 2 

"port(S,T:in std_logic;U,V:out std_logic" •>£ "port map(S=>A,T=>B,U=>C,V 

=>open)" icei&aujcf^iE^ti, se>tc, -z&miEWffi&ftjiiz. 

[0 0 8 3] 

gl 8 (C^-fHD L|B«&2 A&C£V>T, Verilog-HDL (feKliVHDL) 

d (port connect ion: name;) PMfllfSfrr > ^ 1/ - h 5 3 iCffiMWffifSRi: LT 
[0 0 8 4] 

*J»!HDLSBj42 A#®8 fC^f^ <rf<- hfeSM/^IBM^nTtS 
»J, 3 dtfstf- h^*f*KSB3*^©^iES:JS^LTv^fc*-^, HDLfB 

34 2 A IC 33 S IBS* "testl testl_ins(p,q) ; " ft, "testl testl_ins(. a(p) , . 
b(q));" JcSS&Wic^iESti, ££lc, -£©teIEfiffi0>*?5fcK:, n*ybtt&¥ 
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So 

[0 0 8 5] 

mmizmm-tzzmzj: y, hd Lfa^2 A&j$?-«»(DiMK:j3v*T»^iBat 

»^iE3ns. t£oT, 7D>hx>K (WSffiai*) T*te&<Ay?x 

[0 0 8 6] 

HD LlCfett^ff #f^ASB^ti, RTL (Register Transfer Level) fEiST' 

^mt^mm^xm^-t^^ t^m*) e>s„ -mz, HDLt-^-h cas^o 

fcte#ftA£K:BB*S:fci£##:ftUTa3*J, #{C % VHDLT'li, 5gi®^- 
Mn, out, inout, buffer, linkage^ LX&sT<D <fc 3 JCffiM^^jeS *lT 

[0 0 8 7] 

in ^&£«st*&#*u£&£>&^ 
out ^3&e>i*£ia"CJ&wtiti3&e>«iv^ 

inout £i2, McD^t.^T^ J: V^ 

buffer £$a, ;fr2Z0> fc-e* J: V* 
linkage £i2tf> if £ T % «fc V^ 

[0 0 8 8] 

HfiSlC, Verilog-HD L"7»W:, 3 H£g (7)^- h input, output, inoutlC^fL 

x&sT<D£oiz$>mmt>mfeznx^z> a 
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input 



output 



inout 



[0 0 8 9 ] 

h 5 4 ic^-^ti-s^iEMh LTigM^sriiT', miEMmmm&ft 
mm (.&mmw) K'&^xnmmzmiE-zti&o 

[0 0 9 0] 

MX-tf, VHD LJCJ:S«JJBHD LfH«E2 AtC, ^T<7> <fc ? &##fSASBM# 



module test(a,b) ; 
input a; 
output b; 
assign a=b; 
endmodule 



[0 0 9 1 ] 

So 

input : right # input^?H:;&J2"e;fcttf*Ui& £&Vn 

output: left #output^^l££i2T*&tt*Ui&<o^ 

inout: both # inout^^JilBr 52 J: V* 
[0 0 9 2] 

dtUCj: »J, H D LfHM 2 A WC^^E^Sfg^f^AfEMCD^^ &CoV>T;£i2£: 

£i2£0D^'f££fitfgU 5£a>fflafctf&o&#^, HDLfa«B2 AZ&MWIZ& 
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[0 0 9 3] 

module test(a,b); 
input a; 
output b; 
assign b=a;//f|£lE 
endmodule 
[0 0 9 4] 

feJEOv^W^tc-SSMfciE"** -5. HDL©f^lSiCJ:oTf 

[0 0 9 5] 
[0 0 9 6] 

5JC^**IS«EiE^J5 5 a (@9#I) H^^fg^M^Mffl 
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[0 0 9 7] • 

V*T, »a^^tB35sa!t^«afffflS/^3.l/-S/a>a3jzEA^UT "initial*" 
£ "$monitor()" £ £ tl> 3. *l *b (Z)fB«E5: & "synthesis on/off directi 

ve" "THtf <fc^tCf|^3tlTV^*o 
[0 0 9 8] 

09 tC^ffrftJCa^HD Llai* 2 AlCfcV\T, "initial o = 1* bO;" £ "$m 
onitor(o);" £ #a&JS^f«*tBfc$£7g««9JB S/ $ a I/- */ 3 >fai££T*& U , d 

ti^©tH«E*^iE^M^m#isi 7»cj:»jttms*i*. fit, miEttm 

*^^IE#!81 8 1CJ:*;, ■£©SB$Z&:£©ttrtl&tC "synthesis on/off directive" 
tfUimCMl • gBAStl (09 (Df^iE^HD LfH«&2 B#flg) , 2<bfC, -?■(£> 
Bin • ffiAfiNfr (telEISffi) ©ff*tc, zi*y htf#3M&2 0 icfc UtelEn:* > 

h "//^IE" msn*. 

[0 0 9 9] 

m,^m&m&wiwmi/$3.i/-is3yMm$: -initial o = r bo;- "$monit 

or(o);" #3* > h? 1 ? hStlf tC*So.T^fc£ LTti, 3<£> «fc "5 &SEi£:fc#tl 
[0 10 0] 

^iE$:Jg$tl^HD LIHM2 B ;ft£ tf)T% ririSSttf) HDL gB«E 2 B £f# 

[0101] 



3 3 



ffifE# 2001-3072257 



#2001—189337 



r-d -e ©^iEflim* 5 wflt-ft s *i s <o t», safff #tc ^ * Afi^^ffitcej* $ ti £ 

£ fcfclC, J: iJl D H D I©HD LfEi&2 B ^SifctfTgS. 
[0 10 2] 

$ e>tc, h 5 1~5 5K&vz>mi£ttMm^&iEMW}zm%izfe 

mm l t ©t% #&©i&at&is^[ii»ii8S©xj|ijc& o r t& »j m a 

i|4HD LfB&CDflsjftBStctelE f grille £ »J, Mlfc&f^iEfNt &28££i±-f *c 
«rtf. 
[0103] 

[0104] 

«iE«HDLfa5*2 B.JC^S*lfc#fiE3^> hJCJ: H D L &C J: o 
[0 10 5] 

[4] *<Dm 



miiE#2 001-3072257 



#2001—189337 



±abfeHI^itftt, HD Lj^VHD L-^Verilog-HD LTf&S 
^{CoV^MLfc^ *^0>5li, ^.tl CD Ver i log-H DL^VHD L J^^f. 

[0 10 6] 
C5) tffB 

(#sai) /n- K^airaaM-g-s (j^t, hdl^^^) icj;otih^$ 
nfrmmmfmm cjkt. holses**:^) &gimfc#iE-f sigg-e&oT 

&l£ftM<D H D L S2&<B^«¥#r ? H D L ^-tjfJStff £ , 

& w tHDL fH«E ^mm^m^mmz^m-r z> h d l«x»«t #a £ > 

IHD L«£#tfr#aiC <fcSiSI«f*g*tCStJV^T»HDL|aifi©«l»clft»«f% 

^&Bft&ni*mmxm&RWffiz. ^x^tm-r^Mmmm^cmmBL^immsLt.. 

mmmnLx^m-r^mmm'r-y^i'- ht. 
mmMmMJt&Mfctfim^mz & ^xmMmmwxm&fcwmtfrteztifctt 

, HDLS«M£lE£tt. 

[0 10 7] 
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{c^gi s *i mmiEmm era o xmiE-t * mjEMmmmmiE^m t & £ jc ^- & 
mmiE^m ic j: s #ie & is $ *i & & h d l t bm © a*«jt*«f & & ? t *: % iz , 

[0 10 8] 

(#fB3) /\~ F?myfa«rg-fg (^T> HDLfcVO) {C£oTfBj&£ 

*i£®j&t9!ff-fif8 (JgJtT, HDL fBxB ii ) 5:&iWt:iIEt5|gft^ot 

1&iEttM<DHD LSH3*0^»«f Srff H D L^«¥«f#®fc, 
MHDL^^^#|gJCj:^^^(C^^V%T^HDLfB^©^^$:^ 
fcv^ iHD LiBSBS:»«f*^©i3j*K:3ESI'r-5HD L*:fc#*r#®£, 

kftmmmizftm^zffimzfa&^&mfeMm^m&ft^mt* 
mmiEMm^mmjE^miz j: s ^ie % % «* n £ ^ h d l m&n&mjcMffi * n 
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d l ^mmjEmUo 

[0109] 

#ib 3 {cfBHSctf) hdl ^mmjEmUo 

[0 110] 

TfM-rsfifioHDLfcieai-rsBriBffiSr^jtL, 

- hJCfeWSK#iE«0J*«3tilStiSii:*#«i:*r6, tffB4 fB«tf)H D L i 
[0111] 

(tffB6) j?tacp©lHDL^7;i/77^>y h©*£^/h:fc^&K£!lb 
T ^ffi "T £ fifi © H D L (C "T 5 «T fB'ffi £ #m 0 , 

m&iEtt M^mik m#©^ ihdl ibs&<& & # s * & £ # 
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[0 112] 

#sB2~#gB6©v^*ij&*--oicaH«©HD l smmiEmmo 

[0 113] 

(#fB8) K^iE*f*«ttm#®*«, KHDL|Bft&Jifc^«»CDPMlC 

& v ^ t ss^ gaa&tf*— a* & l < 1***8— -e & * ® m & , mmjEMmmm i^ftm -r 
-re, #tE2~#fS7c^-r*ifr---oicfa«<z>HD l gm&]£mmo ' 

[0114] 
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[0115] 

£*!&'$ai-tz>. #SB2-#fa9©vN-r4x^-o(csB«©HDL ^mmiEmmo 

[0 1 16] 

wun*^ y u -he & n & mmiEMMmm^mm a *i s £ £ *» jc, 

[0 117] 

(#tai2) /N- K^xraaafcrns (jkat, hdl^^9) (cjtoTiaizB 

&iEttm<D H D LgBftCD^flMff Srff* e> H D L ^fl¥#f#®, 
«HDL^JB^#®tC«fcS»^^lcSr5v%TKHDLiBM©*S:**fS:fT 
* V\ IHDL |B«& &«¥«f *^©IHjzEtc3E«l , r 3 HDL *:fcji?tfr#«, 

^ H D L mJCMffi^m IC J: £ Mf *g*K:£^ T m H D L |HM©«l*»»«f & 
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mMmwawxmmjxmfc^miz^^TmiEZMznfeMffiiz, m&jEizm-tz 

[0 118] 

mz&^x. ^mmixx^t^t)mmm$f±^m^^^miEMM^mizMj^-t^ 
mmmizttfo-rz mm^miEmmizm ^ xmiE-tz miEMmmmm^m zlx 
mmiE^m. iz £ s & m 3 ti h d l ^(D^m^cmm & fi&ti-& z 1. 1 & 

IZ. 

sE^miz£-oxmiE%:Mzntcffiffiiz. m^*y h^^^^^^>z\t^!^mtt 

[0119] 

(#1314) A- K?x7fE«rafg (J^T, HDLtt^) ICioTfEft 

it -5 H D L ^At'^oT, 

BlEttMn HDL SB&©^U#*T & 9HDL ^fl?#r#«, 

8 H D L ^#flf#© tC * £ *«f*§* IC «C? V ^ T ^ H D L IB ft© & ff 



ffill#2 001-3072257 



#2001—1893 3 7 



«i:t5, HDLetillE^n^A. 
[0 12 0] 

(#IH15) A- K^xTfBMsfg («T, HDLil^o) iCioTtaM 
S*ifcia»R#HiHf (JWT, HDLfBafcfcv^) &, n>tf n--?ice»«iES 

& H D L ^*JMt #a IC <fc £ #«f^ (C St5 V n T m H D L fa*6 © «£Wf £ ff 
& H D L «A*«f#© (C J: £ fl¥tff lo* V > T M H D L IBM © *l*afc»«f & 
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[0121] 

mmiE^m. iz & & miE z m s n £ & h d l i a«g <z> mm* mm z n & -5 *: *: *> 

[0 12 2] 

(#1317) A- K^^TfBM-g-M (JS*T, HDL^V^) tC£oTfBi& 
iHDL gSMiiE^n^Atf, 

^je^*© h d l m&o^Mffi zftft e> h d l ^Mffi^m. 
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& V>, IHD L|H«E$: ^^^©SBx&fC^^ £ HDL *i£B?#r#IS, 

Wi&iEMmmmmiE^M iz& zmiEzmzn frmnDL nmvmmjcMffi & n 

mt-rz, HDL gMiE^'n^^A2:fH^Lfe3>tfrL-^^Br|g^fH^ 
[0123] 

J^_hf¥M L £ J: o JC, *^©HD L SmBJEmW (fff^ 1 ~ 3 ) £J:tfH 

4, 5) . 

[0124] 

*l£££=feiiC, laf © H D L IHii I ^ ^ t- § 5 2 , 3) . 
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[0 12 5] 

. (4) mjEizm-t z> =t * y bzmjEmmiztf mz& u> h 
d hm^co^zi^EcD^v)zmiELr^^mMizmm^^^ti^x^^ 0 m^x 

omnvtm zn^fr^mm &c & sm# ic # # 5 iHaav* <nc sots 

StlS (if#£l~5) . 
[0126] 

(5) teiEJCBB"* h&telEfinftJC tiCck U, HDLCio 
[0 12 7] 

(6) htcfe^S^iEM^^^iE^IfJSra^tc^glt- 
&£^§-£\ «B©HDLJC|E«Lfe^tC|iiaH8tf-±CD|RI|g*«^l5«sV^J;^JC, 

© IffiM §:^CcEit'S-Ilil<7)^V'vHD L f £ # -5 c£ •€> 0 

[0 12 8] 

( 7 ) > ^ u - h jc w s ^iEM^*«^^iE^ifj zmmizmm? 

[0 12 9] 
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[0130] 

[0131] 

(i o) fflmmmTy^is-hiz&vz&iEttmmm^BiEMMzmmizfem 
^&&*mic£i& • iBALfcy*&;i s. rtitctu. HDL f B«fi (C 

[OTtf)fi#&^E!J!] 
[01] 

[12] 
[03] 



ffill# 2001-3072257 



#2001—189337 



[04] 
[05] 

[06] 

[07] 

^mmmm <d mve & m m -t s & «> <z> m t? & s . 

[08] 
[09] 

1 HDLgiiEit 

2 A miEftm<Z>HD LIBkE OSJSBHDLIBj*) 
2B #!E^©HDLfBx£ 

1 1 HDL^M#fi 
12 HDLiiJjfff#H 

i 3 mxmx&i&BL&m&m 
i 4 mxmjcmmBLteiE^®. 
1 5 js«*»»*esaisttffl#© 

1 6 MWmWJC&mBi&lE^m 

i 7 ^iE^*^^m#is 

1 8 mjEMMmmmsE^m 

19 HDL^*:fc#*T#a 

2 0 n*>htf^M 

2 1 h-^>-r-*-^^-X 
22 — 24 HDLf-M-^ 

3 0 *«S«l«f^>7 a l/- h 
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5 1 ^mmmrnm^ y?v-v amwm #t- y -? u - h ) 
5ia ^mm^yzf\y- h 

5 1b i&lu^^^b- h 
5 1c i&Ba^^;i/-;i/ 
5 l d ^35c^/jN^^;i/-;i/ 

52a mm^^c^y-f Is- b 
5 2b ^|rj^^;i/-;i/ 

53 mmmm^y^iy-b mwmm^y^is- h) 

5 3 a — 5 3 d felEffiKJ 

55 i^^m^y^iy-b (fflfflmmry^iy-b) 

5 5a ^iEMI'J 
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[H2] 



#J#jHDL|£i$2A 



library ieee; 

use ieee.std.logic_1164.aII; 
entity test 

port( a : in std.ulogic; 
b : out bit ); 

end; 

architecture test of test is 
begin 
b <=a ; 
end 



bit t std_ulogic,To.bit,stdJog 
ic.1164 



HDLiBHSlEigBl 



«jEaHDLEia52B 



library ieee; 

use ieee.std.logic.1164.all; 
entity test 

port( a : in std.ulogic; 
b : out bit ); 

end; 

architecture test of test is 
begin 

b <= To_bit(a) ; — SStfe 
end 



v 



#J#lHDLfE3£2A 



module test(in.out); 
input in; 
output out; 
assign out = in ; 
endmodule 



output c; 
assign c = a. _b ; 
endmodule 



module tesUa.AJ; 
in a; 
out A; 
A <= a ; 
endmodule 









module, input.output.inout. 




wire,assign,in,out , * • • 


module,extpin"- 







V 



HDLa»tejE3S«l 



/U51c 

suffix:N; 
prefix:X: 



^IE&HDLiei&2B 



module testCn_l,out_l);//-(SiE 
input in J; //4£lE 
output out.l; //QglE 
assign out.l = in.l ; //^IE 
endmodule 



output c; 

assign c = a_b ; //j£]E 
endmodule 



module test(a,A_l); //9jE 
in a; 

out A.1;//£jE 
A.1 <= a ; //«JE 
endmodule 
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[B4] 



£l#lHDLiei£2A 



module test(a,b,c); 
input a; 
output b,c; 
rami ins$(.a(a),.b(b)); 
ram2 insl(.a(a),.c(c)); 
endmodule 



suffix: N; 
Drefix:X; 



HDLafttfjESJBl 
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module test(a,b,c); 
input a; 
output b,c; 

rami insXl(.a(a) f .b(b));//«jE 
ram2 insl(.a(a) f .c(c)); 
endmodule 



[05] 



^IE«llJ53a 

verilog instance port: adjust to module port ; 



£»WHDLiaj£2A 



module testl(a,b t c); 
input a; 
input b; 
output c; 
test2 

test2Jns(.s(a),.t(b),.u(c)); 
endmodule 

p 



module test2(s f t ( u,v); 
input s; 
input t; 
output u; 
output v; 

u = s & t; 

v = s 1 1; 
endmodule 



v 



HDLS»«IE3fiBl 
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module testl(a,b,c); 
input a; 
input b; 
output c; 
test 2 

test2.ins(.s(a),.t(b) ( .u(c),.v0); //4£jE 
endmodule 





module test2(s,t,u,v); 
input s; 
input t; 
output u; 
output v; 

u = s & t; 

v = s I t; 
endmodule 



v 
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[0 6] 



*jE£AU53b 

bundle port: adjust to lower module; 



#JfflHDLl2i$2A 



module testl(a f b f c); 
input [0:l]a; 
input [0:l]b; 
output c; 
test2 

test2Jns(.s(a),.t(b),.u(c)); 
endmodule 

y 



module test2(s,t,u); 
input [0:l]s; 
input [0:l]t; 
output [0:l]u; 

u [0]= s[0] & t[0]; 

u[l] = s[l] | t[l]; 
endmodule 



HDLSSHglE^gl 



«IE&HDLfE5£2B 



module testl(a,b.c); 
input [0:l]a 
' input [0:l]b; 
output c; 

wire [0:l]d : //^iE 

assign c = d[0]; //£IE 

test2 test2Jns(.s(a),.t(b)..u{d)); //j£lE 
endmodule 



module test2(s,t,u); 
input [0:l]s; 
input [0:l]t; 
output [0:l]u; 

u [0]= s[0l & t[0]; 

□El] = s[l] I t[l]; 
endmodule 



4 
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CH7] 



4JJWHDLEa2A 



library IEEE; 

use IEEE.stdJogic.l 164.all; 
entity TEST1 is 

port ( A, B : in stdjogc; 
C : out stdjogc); 
end TEST1; 

architecture SAMPLE of TEST 1 is 
component TEST2 

port (S,T : in stdjogic; 
U : out stdjogic); 
end component; 
begin 

T2: TEST2 port map( S=>A, 
T=>B,U=>C); 
end; 



library IEEE 
use IEEE.stdJogic.l 164.all; 
entity TEST2 is 

port (S,T : in stdjogic; 
U,V : out stdjogic); 
end TEST2; 

architecture SAMPLE of TEST2 is 
begin 

U <= S and T; 

V <= S or T; 



tfjE«aU53c 

component port: complement to entity; 



tfjE»HDLea2B 



end; 



V 
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library IEEE; 

use IEEE.stdJogic.l 164-all; 
entity TEST1 is 

port ( A, B : in std.logc; 
C ; out std.logc); 
end TEST1; 

architecture SAMPLE of TEST1 is 
component TEST2 

port (S,T : in stdjogic; 
U.V : out stdJogic);//#jE 
end component; 
begin 

T2: TEST2 port map( S=>A, 

T=>B.U=>C,V=>OPEN);//*jE 
end; 



Ubrary IEEE; 

use IEEE.stdJogic.l 164. all; 
entity TEST2 is 

port (S,T : in stdjogic; 

U,V : out stdjogic); 
end TEST2; 

architecture SAMPLE of TEST2 is 
begin 

U <= S and T; 

V O S or T; 



end: 



V 
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&IESifllj53d 

port connection: name ; 



3U#IHDLf£&2A 



module testl(a,b); 
input a; 
output b; 
assign b=a; 
endmodule 



module test2(p,q); 
input p; 
output q; 

testl testl_ins( p,q); 
endmodule 



HDLgfb^jE&gl 
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module testl(a,b); 
input a; 
output b; 
assign b=a; 
endmodule 



module test2(p,q); 
input p; 
output q; 

testl testlJnsUC p),.b(q));//#jE 
endmodule 



[09] 



ttjE£filJ55a 

initial ;££$monitor0l3; synthesis on/off directive "Cffitf 
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module test(i,o); 
input i; 
output o; 
reg o; , 
initial o = TbO; 
assign o = i; 
JmonitoKo); 
endmodule 



v 



<£lE&HDL!2i>ii2B 



module test(i.o); 
input i; 
output o; 
reg o; 

// pragma synthesis oft/ /HIE 
initial o = 1 ' bO; 
/ / pragma synthesis on//^IE 
assign o = i; 

/ / pragma synthesis off/ /HIE 
$monitor(o); 

/ / pragma synthesis on/ /HIE 
endmodule 
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